Comparison of selected anthropometric parameters and motor tests in male gravity cyclists and high school students Srovnání vybraných antropometrických parametrů a motorických testů u terénních cyklistů a studentů středních škol 61,1cm, s = 11,9 cm; control group 51,5 cm, s = 12,5 (technical disciplines 214,5 cm s = 18,2 cm; control group 192,4 cm, s = 15,1 cm), rotation jump (technical disciplines 510°, s = 25,4°; control group 430,2°, s = 39,4) and high jump test (technical disciplines 112,6 cm, s = 10,9 cm; control group 98,3 cm, s = 13,5 cm).
INTRODUCTION
There are many factors that influence sport performance in gravity cycling disciplines. As the these disciplines are the kind of sport, where athletes perform dangerous tricks in air or overcome technical obstacles in extremely high speed, riders cope with significant risk of injury during their performance. Potential danger of injury in every moment of training or competition influences riders' mental state and is a big factor in riders' training. Elite athletes not only train to improve their technical skills and physical capacities to increase their sport performance, but also build extra muscle mass to prevent injuries associated with failure during their performance, which often results in crashing.
In our research we divide gravity cycling disciplines into two groups. Downhill disciplines, which include fourcross and downhill mtb, are typical for overcoming obstacles on 30s to 6min courses in high speed. Abilities to accelerate and handle the bike in diffi cult technical situations are crucial. Second group -technical disciplines include freestyle mtb and biketrial. Riders of this group feature abilities to overcome extremely technical tracks and use obstacles for their sport performance. Single run lasts up to 2min.
The physique of an athlete is considered to be an important determinant of success in many sports, and in top level sport there would appear to be a tendency for individuals to gravitate towards the event to which they are anthropometrically best suited (Foley et al. 1989) .
Factors of sport performance are clearly infl uenced by metabolic (Allemeier et al. 1994; Dawson et al. 1998 ) and neural factors (Casabona et al., 1990; Nummela et al., 1994) , however, anthropometric factors also play an important role (Mann et al., 1984) .
Modern trends in functional anthropology are focused in study of correlation between morphologic and functional variability of human body. (Riegerová et al., 2006) .
The objective of our study was to determine body composition of gravity cyclist.
METHODS
31 male elite cyclists and 14 male high school students were studied in the investigation. The average age of cyclists was 20,1 years of age (s = 2,3), average age of control group was 18,7 (s = 0,6). Average weight of gravity cyclists was 74,5 kg (s = 9,2 kg), average height of gravity cyclists was 179,05 cm (s = 6,1 cm). Average weight of control group was 68,2 kg (s = 12,1 kg), average height of control group was 177,1 cm (s = 10,62 cm).
In our research we divided gravity disciplines riders into two groups. Downhill gravity disciplines (fourcross and downhill mtb) and technical gravity disciplines (freestyle mtb and biketrial).
Each of the resulting groups contained a mixture of abilities. The control group of high school students didn't include elite sport athletes, their general sport activity consists of 2 PE lessons a week and a sport activity on a public level.
All anthropometric measurements were made by a trained and experienced observer using a standardized procedure. We used Heath-Carter method (Heath et al. 1967 ) to defi ne somatotype and Matiegka method (Matiegka 1921) to defi ne physique of cyclists.
Body weight was measured to the nearest 0.1 kg in fasting subjects, wearing minimal clothing, using an electronic scale (Seca 700 scale, Seca gmbh, Hamburg). Body height was measured to the nearest 0.1 cm using a stadiometer. Skinfold-thickness sites included triceps, biceps, subscapular, chest, abdominal, suprailiac, forearm, medial calf and thigh. These measurements were taken on the right side of the body with the Somet skinfold caliper. A sliding bone width caliper was used to assess the bi-epicondular breadths of the humerus and femur and the width of the ankle (across the lateral malleolus of the fi bula and the medial malleolus of the tibia) and wrist.
The biceps, calf, femur and forearm muscle girths were measured using a steel tape according to the procedure described by Heath and Carter (Heath et al. 1967) . Height was measured to the nearest centimetre following a deep inspiration and weight was measured to the nearest half kilogram. From the data obtained, ANTROPO1 software was used to calculate somatotype and physique rating for each athlete according to the methods described by Heath (Heath et al. 1967) and Matiegka (Matiegka 1921) .
Participants attended 4 motor skills tests focused on explosive leg strength (broad jump -the jumper stands at a line marked on the ground with the feet slightly apart; the athlete takes off and lands using both feet; the measurement used is the longest of three tries, high jump -the jumper stands next to a wall with measurement marking; the athlete takes off and reaches to a mark on the wall; the measurement used is the highest reached out of three tries) and coordination (twist jump -the jumper stands with a line marked on the ground in between his legs; the athlete takes off with rotation and lands with both feet, back broad jump -the jumper stands at a line marked on the ground and aims backwards to the line with the feet slightly apart; the athlete takes off and lands using both feet; the measurement used is the longest of three tries).
The data of the two groups were compared statistically using Mann-Whitney nonparametric test in STATISTICA software.
RESULTS
A comparison between the two cyclists' groups and the control group revealed differences in somatotype and physique. The differences are summarized in Table 1 with the somatotypes presented diagrammatically in Figure 1 .
The average somatotype for each of the groups was as follows -downhill disciplines endomorphy 2.4 (s = 0,45), mesomorphy 5,3 (s = 0,43), ectomorphy 2.9 (s = 0,63); technical disciplines endomorphy 2.6 (s = 0,49), mesomorphy 4.7 (s = 0,69), ectomorphy 3 (s = 0,59); control group endomorphy 2,4 (s = 0,4), mesomorphy 4.5 (s = 1,05), ectomorphy 2,8 (s = 0,5). Fig. 1 : Display of differences in somatotype between gravity disciplines and control group ▲ downhill gravity disciplines; • technical gravity disciplines; X control group Analysis of the somatotype showed the downhill disciplines group to be more mesomorphic than the control group (p = 0,05). No significant difference was found in the ectomorphy and endomorphy rating. A comparison between the technical disciplines group and the control group revealed significant differences in results of 3 motor skills tests. The average result of technical group's tests were: broad jump test 214,5 cm (s = 18,2 cm), twist jump test 510° (s = 25,4°) and back-broad jump test 112,6 cm (s = 10,9 cm).
The average result of control group's twist jump test was 430° (s = 39,4°). 
DISCUSSION
The control group didn't significantly dominate in any of the research's category, which might be expected, since the other groups contained elite athletes, therefor their body constitutions and motor skills are specifically developed. The results supported suggestions that there was a high correlation between mesomorphy and body strength (White et al. 1978) . Since strength is a major contributor of generating the power and obtaining a high rate of pedal revolutions (De Garay, et al. 1974) , the high mesomorphy of downhill disciplines athletes might be expected. Power and obtaining a high rate of pedal revolutions is an important factor in fourcross and downhill sport performance. The lower mesomorphy ratings in technical disciplines may relate to the relative tallness of the group's athletes, which in some cases can be an advantage, especially in the task of control of executing some of the tricks, which is a part of freestyle mtb athletes sport performance.
Downhill disciplines group's signifi cantly higher rating of broad jump and high jump results may relate to importance of explosive leg strength and ability of quicker acceleration as a major determinant of success in the downhill disciplines. This suggestion may also be connected with higher rating of mesomorphy in downhill disciplines group.
Technical disciplines group's signifi cantly higher rating of rotation jump and back-broad jump results correlate with the long-term training process, as the sport performance in these disciplines include rotating, spinning and specifi c spatial orientation skillset.
Signifi cantly higher ratings of broad jump test indicate importance of obtaining a high rate of pedal revolutions respectively demand on explosive leg power.
CONCLUSIONS
Significant difference was detected between the two groups of gravity cyclists and the control group. The downhill disciplines riders were more mesomorphic and had a higher rating of muscle mass component. The results in broad jump test, high jump test and back-broad jump test revealed that downhill disciplines riders had higher rating in the tests. Therefore it may be suggested that higher mesomorphy rating and higher muscle mass is a major contributor of generating the explosive power in legs which is a determinant of successful sport performance in downhill disciplines. The motor test results of technical disciplines riders revealed that technical disciplines riders had higher rating in the tests, which may relate with important role of coordination and spatial orientation skills in technical disciplines' sport performances as well as a test in which explosive power of legs plays a role.
It may be suggested that each form of gravity cycling disciplines may require a diff erent optimum physique and level of motor skills rather than a general cyclist's physique for all types of competition.
